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Abstract
Onchocerciasis, or River Blindness, is a disease caused by the vector-borne parasite, Onchocerca volvulus. The parasite is
transmitted through bites of infected black flies from the genus Simulium. Once inside the human host, O. volvulus migrate to
the skin, various organs, and eyes, causing debilitating itching and rashes, disfigurement, visual impairment, and complete
blindness. The Alto Orinoco Municipality of Venezuela is the last remaining area for active transmission of onchocerciasis in
the Americas. Yanomami tribes occupy the Alto Orinoco Municipality in secluded rainforest villages and migrate frequently due
to shifting cultivation, flooding, and food shortages. The remote locations of the Yanomami villages present a unique set of
challenges to health workers when distributing regular treatments, collecting data, and locating groups of nomadic people
whose survival depends on relocating regularly and living in isolation. The NASA DEVELOP team analyzed data from NASA’s
Landsat 8 Operational Land Imager (OLI) and Thermal Infrared Sensor (TIRS) and Terra Advanced Spaceborne Thermal
Emission and Reflection Radiometer (ASTER) to map suspected locations of the Yanomami villages from 2005 to 2015.
Spectral analysis, cloud masking, and classification techniques were used to locate villages. A suitability model was also
created using Landsat 8 OLI/TIRS and Shuttle Radar Topography Mission (SRTM) data. This project provided the Carter
Center with a deeper understanding of the geography along the Brazil-Venezuela border, which will assist the
government of Venezuela’s delivery of medicine and health education programs to the nomadic Yanomami people.
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Methodology
Perform unsupervised land classification
Locate villages in image mosaics
Input village locations and habitat variables
Perform logistic regression to predict
absence vs. presence
Scale outputs from zero to one as relative
probability
Identify threshold to create binary absence
or presence
Extract probable village locations
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Around163 Yanomami villages were
identified.
Suitability maps that depict the
probability of finding a village and
locations of probable villages were
created.
The probable location map has not only a
high accuracy of locating villages, but
also has a high commission rate.
Results were shared with the Venezuelan
government to facilitate the elimination of
Onchocerciasis in the Americas.

Village Location Map

Acknowledgements
Dr. Jeffrey Luvall, NASA at NSSTC
Dan Irwin, NASA SERVIR
Leigh Sinclair, NASA DEVELOP
Dr. Robert Griffin, University of Alabama in Huntsville
Kel Markert, University of Alabama in Huntsville
David Cook, University of Alabama in Huntsville
Office of the Vice President of Research and Economic
Development, University of Alabama in Huntsville

Carter
Center

NASA
DEVELOP

AAS mission
exemplified through
enhanced
geographical
information shared
with the government
of Venezuela to
address an
environmental issue

